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Executive Summary
The aquatic plant comunity in Fawn Lake is bel ow average quality
and characterized by good diversity and a high tolerance to
di sturbance and poor water clarity. Aquatic plants occurred
t hroughout Fawn Lake to the maxi num depth of the |ake. The
greatest anount of plant growh was found in the 0-2ft depth
zone. Filanentous al gae was very abundant.

The abundant growt h of the aquatic plant community is |ikely due
to the fertile silt sedinents, high alkalinity (hard water),
gradually sloped littoral zone and eutrophic status. As a
shal | ow wat er resource, abundant plant growh and clear water is
the natural condition for Fawn Lake.

Cer at ophyl | um denersum coontail, was the dom nant species within
t he Fawn Lake aquatic plant comunity, especially in the 5-11ft
depth zones. Potanobgeton crispus, curly-leaf pondweed, was the
sub-dom nant species, domnating the 0-5ft depth zone. The two
exotic species, Myriophyllum spicatum Eurasian waterm|foil, and
Pot anbget on crispus, curly-|eaf pondweed, nade up 38% of the
aquatic plant comunity in Fawn Lake.

Br oad- spectrum chem cal treatnents may have facilitated the

i nvasi on of the two exotic species by opening areas for their

col oni zati on. Surveys conducted after these treatnents had found
little plant growth left in the |ake.

Reconmendat i ons:

In order to protect Fawn Lake, it is recommended that the Lake

District:

1) Encourage residents to restore a buffer zone of natural
shoreline along the shore.

2) Devel op an aquatic plant harvesting programto renove excess
pl ant material and provide open channels for navigation and
fish novenent.

3) Conduct early-season harvesting to reduce Potanobgeton cripsus
i n Fawn Lake.

4) Devel op an aquatic plant nanagenent plan to facilitate
obtaining permts for aquatic plant harvesting and grants for
t he cost-sharing of harvesting equi pnent.

5) Limt chemcal treatnments to those designed to be selective
for the two exotic plant species.

6) I nvestigate nutrient sources to Fawn Lake. Gants for studies
may be available fromthe state.

7) Start a water clarity nonitoring program



8) Wnter drawdowns are not encouraged due to the lack of a
reliable inflowinto Fawn Lake for tinely refilling.



l. | NTRODUCTI ON

A study of the aquatic macrophytes (plants) in Fawn Lake was
conducted during June 2002 by Water Resources staff of the West
Central Region - Departnment of Natural Resources (DNR). This was
the first quantitative vegetation study of Fawn Lake by the DNR
The DNR had assessed the condition of the exotic aquatic plant
speci es, Potanogeton crispus (curly-I|eaf pondweed) and

Myri ophyl | um spi catum (Eurasi an waterm I foil), in May 1999 and
mapped their coverage in June 2001.

The present study was conducted during June to neasure the inpact
of the exotic plant species on the aquatic plant conmunity in
Fawn Lake. The current study was al so conducted to aid the | ake
in formulati ng an aquatic plant managenent strategy for Fawn
Lake. A study of the diversity, density, and distribution of
aquatic plants is an essential conmponent of understanding a | ake
ecosystem due to the inportant ecological role of aquatic
vegetation and the ability of the vegetation to characterize the
wat er quality (Dennison et al. 1993).

Ecol ogical Role: Al other life in the | ake depends on the
plant life (including algae) - the beginning of the food chain.
Aquatic plants provide food and shelter for fish, wildlife, and
the invertebrates that in turn provide food for other organi sns.
Plants inprove water quality, protect shorelines and the | ake
bottom add to the aesthetic quality of the | ake and i npact
recreation

Characterize Water Quality: Aquatic plants serve as
i ndicators of water quality because of their sensitivity to water
gual ity paraneters, such as water clarity and nutrient |evels
(Denni son et. al. 1993).

Background and History: Fawn Lake is a 19-acre inpoundnent
on Trout Creek in southwest Adanms County, Wsconsin. The dam for
Fawn Lake was authorized in 1970-71

Conpl ai nts concerni ng heavy aquatic plant growh were recorded as
early as 1974. Investigations at that tinme found heavy growth of
sago pondweed and | eafy pondweed. Sone coontail was al so found.

The first recorded chemical treatnments were in 1981. Between
1981 and 2002, several different chem cals were used to treat
aquatic plants and algae (Table 1). Up to 10 acres had been
treated in sonme years (nore than half the |lake) and nultiple
treatments had been conducted nmany of the years.

Table 1. Chemical treatnments for Aquatic Plants in Fawn Lake

Year (# of D quat | Aquat hol | AV-70 | CuSO4 2,4-D | Acreage
treat nents) (gal) (gal) (gal) (1 bs) (gal) | Treated




1981(3) 3.75 14.5 6.5 4
1982(3) 4 6.5 11 5 7
1989(2) 3 2.5 15 8
1990 5 50 10
1991(2) 2 5 75 5
1992(2) 3.5 2 20 4
1993 2 2.5 4
1994(3) 150 5
1995(3) 5 100 5
1996(3) 3 100 7
1999 270# 3
2001 297# 3
2002 750# 5
Total s 31.25 | 26.5 gal 13 521 1317#
gal gal | bs 5gal
Di quat and Aquat hol are broad-spectrumchem cals that kill al

pl ant species. DNR Fish Managenent reported that chem cal
treatnments were renoving nearly all the plant material in the

| ake (1995, internal nmeno). Renoving |arge portions of the
aquatic plant community left little habitat for fish, augnented
t he al gae problem and set up an ideal situation for the

i ntroduction and col oni zati on of the two exotic plant species in
Fawn Lake.

AV-70 and CuSO4 are copper products that were used to kill al gae

(Table 1). The drawbacks of copper treatnents are:

1) the very short effective tine

2) the toxicity of copper to aquatic insects, an inportant part
of the food chain in a | ake

3) the build up of copper in the sedinents, resulting in
sedinents that are toxic to nollusks that are the natural
consuners of algae in a | ake.

Recently, 2,4-D chem cals have been used to selectively treat the
Eurasian water mlfoil.

In 1999, Fawn Lake was drawn down for damrepair. The | ake was
| eft down over the winter in an attenpt to help control Eurasian
waterm |l foil. Unfortunately, the spring of 2000 was dry and the
| ake remai ned bel ow normal | evel nost of the sunmer.

In 2002, the residents on Fawn Lake fornmed a Lake District in
order to enable themto nore effectively carry out progranms to
i nprove Fawn Lake.



1. METHODS

Fiel d Met hods

The study design was based primarily on the rake-sanpling nethod devel oped by
Jessen and Lound (1962), using stratified random pl acenent of the transect
lines. The shoreline was divided into 13 equal segnents and a transect,

per pendi cul ar to the shoreline, was randomy placed w thin each segnent
(Appendi x V), using a random nunbers table.

One sampling site was randomy | ocated in each depth zone (0-2 ft., 2-5 ft.,
5-9ft. and 10-11ft.) along each transect. Using a |ong-handl ed, steel

t hatching rake, four rake sanples were taken at each sanpling site. The four
sampl es were taken from each quarter of a 6-foot diameter quadrat. The aquatic
pl ant species that were present on each rake sanple were recorded. The
speci es recorded include aquatic vascular plants and al gae that have

nor phol ogi es simlar to vascular plants, such as Chara sp. and Nitella sp.
Each species was given a density rating (0-5) based on the nunber of rake
sanpl es at each sanpling site on which it was present.

A rating of 1 for each species present on one rake sanple;

A rating of 2 for each species present on two rake sanpl es;

A rating of 3 for each species present on three rake sanples;

A rating of 4 for each species present on four rake sanpl es;

A rating of 5 indicates that a species was abundant on all rake sanpl es at
that sanpling site.)

The presence of filanmentous al gae was recorded. The sedinment type at each
sanpling site was al so recorded. Visual inspection and periodic sanples were
t aken between transect lines in order to record the presence of any species
that did not occur at the sanpling sites. Nonenclature was according to

d eason and Cronqui st (1991).

Data Anal ysis
The percent frequency of each species was cal cul ated (nunber of sanpling sites
at which it occurred / total number of sanpling sites) (Appendix I|).

Rel ative frequency was cal cul ated based on the nunber of occurrences of a
species relative to total occurrence of all species (Appendix |I). The nean
density was cal cul ated for each species (sumof a species' density ratings /
nunber of sanpling sites) (Appendix Il1). Relative density was cal cul at ed
based on a species density relative to total plant densities. A "nean density
where present” was cal cul ated for each species (sum of a species' density
ratings / nunmber of sanpling sites at which the species occurred) (Appendix
I1). The relative frequency and rel ative density was sumred to obtain a
donmi nance val ue (Appendix I11). Species diversity was measured by cal cul ating
Si npson's Diversity Index (Appendix 1).

The Aquatic Macrophyte Conmunity I ndex (AMCI) devel oped by Weber et. al
(1995) was applied to Fawn Lake (Table 4). Values between 0 and 10 are given
for each of six categories that characterize a plant comunity.

Aver age Coefficient of Conservatismand Floristic Quality (FQ) was cal cul ated
to determ ne disturbance as outlined in Nichols (1998). A coefficient of
conservatism (C) is an assigned value, 0-10, the probability that a species
wi Il occur in an undisturbed habitat. The Average Coefficient of Conservatism
is the nean of the Coefficients of Conservatismfor all species found in a

| ake. The Floristic quality (FQ) is calculated fromthe Coefficient of
Conservatismand is a neasure of a plant community’ s cl oseness to an
undi st urbed condition



I'11. RESULTS
PHYSI CAL DATA
WATER CHEM STRY

NASA researchers have used satellite imagery to monitor lake
water clarity calibrated from field measurements already
collected by resource agencies and citizen monitoring efforts. A
2000 regional census of the lake clarity conditions in
Minnesota, Wisconsin and Michigan has been produced which
includes information on thousands of lakes that were previously
unmonitored, including Fawn Lake. The satellite imagery
produced by NASA's Regional Earth Science Application Center
(http://resac.gis.umn.edu/water/regional_water_clarity/regional_water clarity.htm) indicates
that Fawn Lake is at the lower boundary of a eutrophic lake.
This trophic state is associated with abundant nutrients and
would result in lower water clarity and abundant aquatic plant
growth (Appendix IV).

LAKE MORPHOVETRY - The norphonetry of a lake is an inportant
factor in determning the distribution of aquatic plants. Duarte
and Kal ff (1986) found that the slope of the littoral zone could
explain 72% of the observed variability in the growh of
subnerged plants. GCentle slopes support nore plant grow h than
st eep sl opes (Engel 1985).

Fawn Lake is a narrow, shall ow i npoundnent with gradual ly sl oped
l[ittoral zone (Appendix V). The gradually slopes and shall ow
dept hs woul d favor plant grow h.

SEDI MENT COMPCSI TI ON - Many species of plants depend on the
sediment in which they are rooted for their nutrients. The
richness or sterility and texture of the sedinment will determ ne
the type and abundance of nacrophyte species that can survive in
a |l ocation.

Silt, an internedi ate density sedi nent, was the predom nant

sedi ment in Fawn Lake, especially at depths greater than 5ft
(Table 2). The availability of mneral nutrients for growh is
hi ghest in sedinents of internmediate density, such as silt (Barko
and Smart 1986).

Sand and silt m xtures were predomnant in the 0-5ft depth zone;
sand sedi mrent was common at depths less than 5 ft (Table 2).

Table 2. Sedinent Conposition in Fawn Lake, 2002

Sedi ment Type 0-2' 2-5' 5-10 10- Per cent of
Depth | Depth | Depth 11 all Sanpl e
Dept h Sites




Sof t Silt 28% 27% 85% | 100% 40%
Sedi nent s

M xed Silt/ Sand 44% 47% 14% 36%
Sedi nent s

Hard Sand 25% 27% 24%
Sedi nent s

Al'l sedinment types supported vegetation in Fawn Lake.




MACROPHYTE DATA
SPECI ES PRESENT
Ei ght een species of plants were found in Fawn Lake in 2002:
6 were energent species
2 was a free-floating species
10 were subnergent species (Table 3).
No t hreatened or endangered species were found.
Two non-native species were found.
Pot anbget on crispus — curly-Ileaf pondweed
Myri ophyl | um spi catum — Eurasi an waterm | f oi

Table 3. Fawn Lake Aquatic Pl ant Species

Scientific Nanme Conmon_Nane |. D Code

Ener gent Speci es

1) Carex sp. sedge carsp
2) Juncus effusus L. soft rush Jjunef
3) Phalaris arundinacea L. reed canary grass phaar
4) Scirpus validus Vahl. softstem bulrush sciva
5) Typha angustifolia L. narrow—-leaf cattail typan
6) Typha latifolia L. common cattail typla

Floating-leaf Species
7) Lemna minor L. small duckweed lemmi
8) Polygonum amphibium L. water smartweed polam

Submergent Species

9) Ceratophyllum demersum L. coontail cerde
10) Chara sp. muskgrass chasp
11) Elodea canadensis Michx. common waterweed eloca
12) Myriophyllum sibiricum Komarov. common water milfoil myrsi
13) Myriophyllum spicatum L. Eurasain water milfoilmyrsp
14) Najas flexilis (Willd.) Rostkov & Schmidt.

slender naiad najfl
15) Potamogeton crispus L. curly pondweed potcr
16) Potamogeton nodosus Poiret. long-leaf pondweed potno
17) Potamogeton pectinatus L. sago pondweed potpe
18) Potamogeton pusillus L. small pondweed potpu

FREQUENCY OF OCCURRENCE
Pot anbget on crispus, curly-|eaf pondweed, was the nost frequently
occurring species in Fawn Lake, (82% of sanple sites) (Figure 1).
Cer at ophyl | um denmer sum Chara sp., Lemma m nor, El odea canadensi s
and Myriophyl | um spi catum were al so conmonly occurring species,
(80% 34% 41% and 529% .
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Figure 1. Aquatic plant frequencies in Fawn Lake, 2002.

Fi | ament ous al gae occurred at 77% of the sanple sites.
At 88%of the sites in the 0-2ft. depth zone;
At 62% of the sites in the 2-5 ft. depth zone;
At 75% of the sites in the 5-10 ft. depth zone.
At 100% of the sites in the 10-11 ft. depth zone.

DENSI TY
Cer at ophyl | um denersum coontail, was the species with the
hi ghest nmean density in Fawn Lake (2.11 on a density scale of O-
4) (Figure 2). Potanogeton crispus, curly-|leaf pondweed, had the
second hi ghest nean density (1.95).
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Figure 2. Densities of macrophytes in Fawn Lake, 2002

El odea canadensi s, commobn wat erweed, had a ‘nean density where
present’ of (2.8). The ‘nean density where present’ indicates
that, E. canadensis exhibited a dense growh formin Fawn Lake;
that where it occurred, it grew at an above average density
(Appendi x 11). Ceratophyllum denmersum (coontail) and Pot anpget on
pusillus (small pondweed) al so had above average ‘densities where
present’, indicating that they exhibited a dense growmh formin
Fawn Lake (Appendix I1).

DOM NANCE
Combining rel ative frequency and relative density into a
Dom nance Val ue indi cates how dom nant a species is within the
macr ophyte community (Appendix I11). Based on the Dom nance
Val ue, Ceratophyl | um demersum (coontail) was the dom nant species
in Fawn Lake (Figure 3). Potanobgeton crispus (curly-Ieaf
pondweed) was sub-dom nant, making up nearly one-quarter of the
aquatic plant conmmunity. The other exotic species, Mriophyllum
spi catum (Eurasian waterm | foil), conprises approximately one-
ei ghth of the plant community (Figure 3).
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Ceratophyllum
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Elodea

Chara

Figure 3. Dom nance within the macrophyte comunity, of the
preval ent macrophytes in Fawn Lake, 2002.

DI STRI BUTI ON
Aquati c macrophytes occurred throughout Fawn Lake, at all of the
sanple sites, to a maxi numdepth of 10.5 feet. Ceratophyl | um
demersum (coontail), Mriophyllum spicatum (Eurasian
waterm | foil) and Potanobgeton crispus (curly-Ieaf pondweed)
occurred at the nmaxi mum rooting depth.

The greatest anmount of plant growth occurred in the 0-2ft depth
zone. The highest total occurrence and total density of plant
grow h was recorded in the 0-2ft zone (Figure 4). The greatest
mean nunber of species per site was also found in the 0-2ft zone
(Figure 5).
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Figure 5. Mean nunber of species per sanple site in Fawn Lake,
by depth zone.

The nmean nunber of species occurring at the sanpling sites was
3. 75.

The dom nant species, Ceratophyl!|um demersum (coontail), was
found throughout the | ake and was the nost frequent and the dense
species in the 5-11ft depth zones. C. denmersum occurred at its
hi ghest frequency and density in the 5-11ft depth zone (Figure 6,
7).

Pot anbget on crispus (curly-1leaf pondweed), the sub-dom nant
speci es, occurred throughout the |ake and was the nost frequent
and dense species in the 0-5ft depth zones. P. crispus occurred
at its highest frequency and density in the 0-2ft depth zone

11



(Figure 6, 7).
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Figure 6. Frequency of occurrence of the preval ent
macr ophytes in Fawn Lake, by depth zone.
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Figure 7. Density of the preval ent nacrophytes by depth zone.

The ot her exotic species, Mriophyllum spicatum (Eurasian
waterm | foil), occurred throughout the | ake, except in the finger
bay on the southwest corner. M spicatum occurred at higher
frequenci es and densities in the 5-11ft depth zone (Figure 6, 7).

El odea canadensi s (commobn wat erweed) was the species with the

densest growh formin Fawn Lake, it occurred throughout the | ake
and at its highest frequency and density in the 0-2ft depth zone.
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Chara sp. was found at a very high density in the 2-5ft depth
zone, but only occurred in the west half of the |ake.

THE COVMMUNI TY
Sinpson's Diversity Index was 0.86, indicating a good diversity.
An Index of 1.0 would nean that each plant sanpled fromthe | ake
was a different species, the nost diversity achievable.

Aquatic Macrophyte Community I ndex (AMClI) for Fawn Lake is 36.
This is bel ow average quality (40) for |lakes in Wsconsin. The
hi ghest value for this index is 60. The low quality is due
primarily to the abundance of the exotic plant species and the
| ack of sensitive species.

Table 4. Aquatic Macrophyte Community | ndex — Fawn Lake, 2002

Cat egory Fawn Lake Val ue
Maxi mum Rooting Depth (3.2 neters 6
%Littoral Zone 100% 10
Veget at ed
Si npson's Diversity 0. 86 9
# of Species 16 (2 exotics) 4
% Subner gent Speci es 64% Rel . Freq. 7
% Sensitive Species 0% Freq. 0
Total s 36

The Average Coefficient of Conservatism for Fawn Lake was in the
lowest quartile for all Wisconsin lakes analyzed and for lakes
in the North Central Hardwood Region (Table 5). This suggests
that the aquatic plant community in Fawn Lake is within the
group of lakes in Wisconsin and the region that are most
tolerant of disturbance.

Table 5. Floristic Quality and Coefficient of Conservatism of Fawn
Lake, Conpared to Wsconsin Lakes and Northern W sconsin Lakes.

(C) Aver age Floristic Quality
Coef ficient of (FQ) ¥
Conservatism T
W sconsin 5.5, 6.0, 6.9 |16.9, 22.2, 27.5
Lakes *
NCHR * 5.2, 5.6, 5.8 |17.0, 20.9, 24.4

13



Fawn Lake 3.75 15. 00
2002

- Values indicate the highest value of the | owest quartile, the nmean and
he | owest val ue of the upper quartile.

*
t
T - Average Coefficient of Conservatismfor all Wsconsin |akes ranged from a
[
t

ow of 2.0 (the npst disturbance tolerant) to a high of 9.5 (least disturbance
ol erant).

T - The lowest Floristic Quality for Wsconsin Lakes was 3.0 (the nost

di sturbance tolerant) and the high was 44.6 (the |east disturbed).

North Central Hardwoods Region (NCHR), the region in which Fawmn Lake is

| ocat ed.

The Floristic Quality of the plant community in Fawn Lake was
also within the | owest quartile of Wsconsin | akes and North
Central Hardwood Lakes (Table 5). This suggests that Fawn Lake is
within the group of |akes in Wsconsin and the North Central
Har dwood Regi on farthest from an undi sturbed condition.

Di sturbances can be of many types:

1) Direct disturbances to the plant beds can result from
boat traffic, plant harvesting, chem cal treatnents, the
pl acenent of docks and ot her structures, etc.

2) Indirect disturbances can be the result of factors that
i npact water clarity and thus stress species that are
nore sensitive: resuspension of sedinents, sedinentation
fromerosion, increased algae growh due to nutrient
I nput s.

3) Biological disturbances include the introduction of a
non-nati ve or invasive plant species, grazing froman
I ncreased popul ati on of aquatic herbivores, destruction
of plant beds by the fish population, etc.

The maj or di sturbances in Fawn Lake have |ikely been the chem cal
treatments and the invasion of two exotic plant species.

2001 Assessnent

The coverage of Potanbgeton crispus (curly-Ileaf pondweed)
and Myriophyl | um spicatum (Eurasian waterm | foil) was mapped
during a June 2001 assessnent of Fawn Lake (Figure 8). Conpared
to the coverage of Potanbgeton crispus and Myri ophyl |l um spi cat um
in 2002, it appears that the coverage of P. crispus has renmai ned
relatively stable and the coverage of Mriophyl |l um spi catum has
i ncreased (Table 8).

14



2001 2002
Figure 8. 2001 and 2002 coverage of Potanpbgeton crispus ®
and Myriophyl | um spicatum ®.

Two species that were recorded in 2001, did not occur in 2002:
Pol ygonum anphi bi um and Pot anbget on pecti nat us.

15



V. DI SCUSSI ON

Aquatic plant growh occurred throughout Fawn Lake, at al
sanpling sites, to a maxi numdepth of 10.5 ft. The 0-2ft depth
zone had the greatest anount of plant growh. The highest total
occurrence of plants, highest total density of plants and

great est nmean nunber of species per sanple site occurred in the
0-2ft depth zone. Filanmentous al gae was very abundant in Fawn
Lake, occurring at 77% of the sanple sites.

In 1974, state personnel conducted investigations due to
conpl ai nts about heavy plant growth in Fawn Lake. They found
heavy growth of sago pondweed and | eafy pondweed. In 2002, sago
pondweed was not found in Fawn Lake and | eafy pondweed was found
at a low frequency (7% . The 1974 assessnent al so found coont ai
as an infrequent species. |In 2002, coontail was the dom nant
speci es.

Chem cal treatnments were conducted on Fawn Lake from 1981 to
2002. Broad-spectrumchem cals were used until 1996. Treatnents
covered nore than half of the | ake in sone years and consi sted of
mul tiple treatnents per year.

Post-treatnment investigations found that nmuch of the plant growth
had been killed in the |lake. The broad spectrumtreatnents

i kely reduced native pondweeds, opened up | arge areas and
facilitated the invasion and spread of the two exotic species
that Fawn Lake is dealing with at this tine.

The predom nance of silt sedinents, the shallow depths, the
eutrophic status and the gradual slope in the majority of the
littoral zone favor aquatic plant growmh in Fawn Lake.

Cer at ophyl | um denersum coontail, was the dom nant plant species
in Fawn Lake in 2002, occurring throughout the | ake and the

dom nant species in the 5-11ft depth zone. Potanpbgeton crispus
was the sub-dom nant plant species in Fawn Lake; dom nating the
0-5ft depth zone and the nobst frequently occurring species
overall. The two exotic species, Myriophyllum spicatum Eurasian
waterm | foil, and Potanogeton crispus, curly-I|eaf pondweed, nake
up three-eighths of the aquatic plant community in Fawn Lake.

Myri ophyl | um spi catum was nore abundant in the deeper depth zones
and appears to have increased since 2001.

Three aquatic plant species, including the dom nant speci es,
exhibited a dense growh formin Fawn Lake.

More than half of the subnmerged aquatic plant species (including
t he dom nant species) that occurred in Fawn Lake are species that
are associated wth poor water clarity, soft sedinents and water
of high pH and alkalinity (hard water) (N chols 1999).

The Aquatic Macrophyte Community I ndex (AMClI) for Fawn Lake was

36, indicating that the quality of the macrophyte community in
Fawn Lake is bel ow average (40) for Wsconsin | akes. Sinpson's
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Diversity Index (0.86) indicates that the macrophyte conmunity
had good diversity. The nean nunber of plant species per sanple
site was 3. 75.

The Floristic Quality Index indicates that Fawn Lake is within
the group of lakes in Wsconsin and in the North Central

Har dwoods Regi on of Wsconsin that are nost tolerant of

di sturbance and farthest from an undi sturbed condition. This
suggests that Fawn Lake is anong the group of |akes that has been
subjected to the nost disturbance. The disturbances that have

i npacted the plant community in Fawn Lake |ikely include broad-
spectrum aquatic chemcal treatnents, input of nutrients as
suggested by the high algae growh and the invasion of two exotic
pl ant speci es.
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VI . CONCLUSI ONS

The aquatic plant comunity in Fawn Lake is bel ow average quality
and is characterized by good diversity and a high tolerance to

di sturbance and poor water clarity. Aquatic plants occurred

t hroughout Fawn Lake to the maxi num depth of the |ake. The
greatest anount of plant growh was found in the 0-2ft depth
zone. Three species grew at above average densities.

Fi | ament ous al gae was very abundant.

The abundant growth of the aquatic plant community is |likely due
to the fertile silt sedinents, shallow depths, high alkalinity
(hard water) and pH of the water and gradually sloped littoral
zone. As a shallow water resource, abundant plant growth and
clear water is the natural condition for Fawn Lake.

Cer at ophyl | um denersum coontail, was the dom nant species within
t he Fawn Lake aquatic plant comunity, especially in the 5-11ft
depth zones and exhibiting a dense growh form Potanogeton
crispus, curly-leaf pondweed, was the sub-dom nant species,
domnating in the 0-5ft depth zone. The two exotic species,
Myriophyl | um spi catum Eurasian waterm | foil, and Pot anogeton
crispus, curly-leaf pondweed, made up 38% of the aquatic plant
community in Fawn Lake.

The 2002 aquatic plant community is changed fromthe 1974 aquatic
pl ant comunity that was assessed before chem cal treatnents were
started. Ceratophyllum denmersum has increased froma | ow
frequency species to the dom nant species. The two native
pondweeds that were dom nant in 1974, now occur at very |ow
frequencies in Fawn Lake. Broad spectrum chem cal treatnents may
have facilitated these changes and opened up areas for the

i nvasion of the two exotic species. Post-treatnent surveys found
little plant growth left in the |ake.

A heal thy aquatic plant conmmunity plays a vital role within the

| ake comunity. This is due to the role plants play in

1) inproving water quality 2) providing valuable resources for

fish and wildlife 3) resisting invasions of non-native species

and 4) checking excessive gromh of tolerant species that could
crowd out the nore sensitive species and reduce diversity.

Macr ophyte conmunities inprove water quality in many ways:
1) trap nutrients, debris, and pollutants entering a water body;
2) absorb and break down sone poll utants;
3) reduce erosion by danping wave action and stabili zing
shorelines and | ake bottons;
4) renove nutrients that woul d otherw se be avail able for

al gae bl oons (Engel 1985).

Aquatic plant comrunities provide inportant fishery and wldlife
resources. Plants (including algae) start the food chain that
supports many levels of wldlife, and at the sanme tine produce
oxygen needed by animals. Plants are used as food, cover and
nesting/ spawning sites by a variety of wldlife and fish (Table

18



6) .

Conpared to non-vegetated | ake bottons, nacrophyte beds support
| arger, nore diverse invertebrate populations that in turn wll
support larger and nore diverse fish and wildlife popul ations
(Engel 1985). Additionally, m xed stands of macrophytes support
3-8 tinmes as many invertebrates and fish as nonocul tural stands
(Engel 1990). Diversity in the plant conmunity creates nore

m crohabitats for the preferences of nore species.

Cover within the littoral zone should be 25-85%to support a
healthy fishery. Macrophyte beds of nobderate density support
adequat e nunbers of small fish without restricting the novenent
of predatory fish (Engel 1990). The aquatic plant beds in Fawn
Lake provide cover 100% of the littoral zone. This anount of
coverage provides nore than adequate cover for fish and may be
too dense for a balanced fish conmunity.

Reconmendat i ons:

In order to protect Fawn Lake it is recommended that the Lake

District:

1) Encourage | ake residents to restore a buffer zone of natural
shoreline along the shore. Natural shoreline reduces run-off
of nutrients and sedinents into the lake; it filters the run-
of f that does enter the lake; it hel ps prevent shoreline
erosion. Lawn cover results in increased run-off of
nutrients, pesticides and pet wastes into the | ake.

2) Devel op an aquatic plant managenent plan in order to
facilitate obtaining permts for aquatic plant harvesting and
grants for the cost-sharing of harvesting equi pnent.

3) Devel op an aquatic plant harvesting programto renove excess
pl ant material and provide open channels for navigation and
fish novemrent. The harvesting plant shoul d be designed to
addr ess:

a) Conduct early-season harvesting to reduce Potanopgeton
cripsus in Fawn Lake. The harvesting should begin early
enough to not only renove curly-|eaf pondweed bionmass,
but to also prevent the formation of turions that wll
provi de the next year’s curly-leaf pondweed growth. The
areas to conduct early season harvesting are those areas
t hat support curly-I|eaf pondweed.

b) M d-sumrer harvesting would be designed to cut
navi gation and fish-cruising |anes in areas of dense
Eurasian waterm | foil beds.

4) Investigate nutrient sources to Fawn Lake. High nutrients are
suggested by the abundance of filanentous al gae and the
tol erance of the aquatic plant comunity to poor clarity.

5) Monitor water clarity through the Self-Hel p Vol unteer Lake
Moni toring Program

6) Any chem cal treatnents nust be designed to be selective for
the two exotic plant species. It should also be realized that
chem cal treatnents allow the plant material to decay in the
| ake, which will pronote al gae grow h.
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7)

8)

Limt copper treatnents. Copper treatnents have very limted
effectiveness. This very small benefit is set off by could
have reduction of the food source for fish by killing the

i nvertebrates on which they feed and its toxicity to clanms and
snails (nollusks) that are the natural algae feeders in a

| ake.

W nter drawdowns are not encouraged due to the lack of a
reliable inflowinto Fawn Lake for tinely refilling.
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Appendi x V. Location of Survey Transects
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